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IN THE CLAIMS 



Please amend claims 1, 12, 17, and 31 as follows: 



emitting laser, comprising a plurality of layer i of semiconductor material doped to reduce 
voltage drop and optical loss in a vertical cavity surface emitting laser, the plurality of layers 
including at least one layer having the elemert antimony (Sb), and at least one layer being 



substantially composed of an ind ium phosphide 



of semiconductor material also including the elejnents arsenic, aluminum, and gallium. 



(InPI compound, wherein the plurality of layers 



of claim 1, wherein the plurality of layers of 
a substrate. 

>f claim 2, wherein the substrate includes indium 



of claim 2 ? wherein the plurality of layers are 



2. The distributed Bragg reflector 
semiconductor material are epitaxially grown o|i 

3. The distributed Bragg reflector 
phosphide (InP). 

4. The distributed Bragg reflecto: 
comprised of alternating layer pairs of Al a G ai lAsbSb,* which are approximately lattice-matched 
to MP, and where "a** and lb" indicate relative proportions of atoms. 

5. The distributed Bragg reflector of claim 4, wherein "a" is greater than 0.9 in one 
layer of the alternating layer pairs and less tha i 0.9 in another layer of the alternating layer pairs. 

6. The distributed Bragg reflector of claim 4, wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and greate r than 0.3 in another layer of the alternating layer 
pairs, I 

7. The distributed Bragg reflectoV of claim 4, wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and greater than 0.9 in another layer of the alternating layer 
pairs, 

8. The distributed Bragg reflectoV of claim 4, wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and "a" i| large enough such that the layer is substantially 
transparent to lasing light. 

9. The distributed Bragg reflector) of claim 2, wherein the substrate is n-doped with 
the element selenium (Se). 
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10. The distributed Bragg reflector of clajn 1, wherein the plurality of layers of 
semiconductor material are configured to form a reflective device. 
A( q a. The distributed Bragg reflector of clajn 10, wherein the reflective device is n- 

doped using tellurium. 

12. (Amended) A device for reflecting lifht to an active region in a vertical cavity 
surface emitting laser, comprising; 

a mirror portion including the element antiJnony (Sb) and an indium phosptude QnP) 
compound epitaxially grown on a substrate, the mtfror portion including a plurality of layers of 
semiconductor material, wherein electric current/is pumped through the plurality of layers 
forming the mirror portion to electrically pump mef active region. 

13. The device of claim 12, wherein the substrate includes indium phosphide (InP). 

14. The device of claim 13, wherein the substrate is n-doped with the element 
selenium (Se). I 

15. The device of claim 12, wherein the mirror portion is n-doped to reduce voltage 
drop and optical loss in a vertical cavity surface emitting laser. 



16. The device of claim 15, wherein the mirror portion is n-doped using tellurium. 

17. (Amended) A vertical cavity inface emitting laser, comprising: 

a pair of mirror portions [includingf the element antimony (Sb)] epitaxially grown on a 
substrate, the pair of mirror portions including a plurality of layered stacks of paired 
semiconductor material, wherein the pair if mirror portions are n-doped to reduce voltage drop 
and optical loss; 1 

wherein each of the pair of nuzraj portions includes at least one of the element antimony 
(Sb) and the compound indium phosphide (InP); 

an active region epitaxially grown on the substrate and positioned between the pair of 
mirror portions; 

a doped tunnel junction configuled to provide electron-hole conversion from one of the 
pair of mirror portions; and 
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wherein the pair of mirror portions, the ac ive region, and the tunnel junction are 
epitaxiaUy grown on the substrate in a single step] and wherein electric current is pumped 
through the pair of mirror portions to electrically pumfe Hie active region. 

18. The vertical cavity surface emitting/ laser of claim 17, wherein the substrate 
includes indium phosphide (InP). 

19. The distributed Bragg reflector of Jlaim 17, wherein the plurality of layers are 
comprised of alternating layer pairs of AUGaWbi-b which are approximately lattice- 
matched to InP, where "a" and "b" indicate relativl proportions of the atoms. 

20. The distributed Bragg reflector of claim 19, wherein "a" is greater than 0.9 in one 
layer of the alternating layer pairs and less than ofe in another layer of the alternating layer pairs. 

21. The distributed Bragg reflector ojf claim 19, wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and greater than 0.3 in another layer of the alternating layer 
pairs. I 

22. The distributed Bragg reflector if claim 19, wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and greaterjthan 0.9 in another layer of the alternating layer 
pairs. 

23 The distributed Bragg reflecto: 
layer of the alternating layer pairs and "a" is 
transparent to lasing light. 

24. The vertical cavity surface emitting laser of claim 17, wherein the substrate is n 
doped with the element selenium (Se). 

25. The vertical cavity surface emitting laser of claim 17, wherein the doped tunnel 
junction is n-doped with silicon (Si). 

26. The vertical cavity surface 
junction is p-doped with CBr4. 

27. The vertical cavity surface emitting laser of claim 17, wherein the pair of mirror 
portions include a first mirror portion positLed on a top of the active region and a second 
mirror portion positioned below the active region. 



of claim 19, wherein "a" is less than 0.3 in one 
large enough such that the layer is substantially 



itting laser of claim 17, wherein the doped tunnel 
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28. The vertical cavity surface emitting laser of claim 27, wherein the first and second 
mirror portions are n-doped using tellurium. j 

29. The vertical cavity surface emitting laser of claim 17, wherein the active region is 
grown to include a cavity having five strain compensated quantum wells, the quantum wells 
including the elements aluminum, indium, gallium, and arsenic. 

30. The vertical cavity surface ernitting laser of claim 17, wherein the VCSEL 
operates in Ihe approximate range from between 1.3 microns and 1.6 microns. 

3 1 . (Amended) A vertical cavity surface emitting laser comprising: 

a substrate on which a pair of rnirror portions, an active region, and a tunnel junction are 
epitaxially grown in a single step in which semiconductor elements are deposited to form a 
multi-layered structure; 

wherein each of the pair of mirror portions includes at least one of the element antimony 
(Sb) and the compound indium phosphide (InP); and 

at least one metal contact disposed on the substrate, wherein electric current is pumped 
through the pair of rnirror portions to electrically pump the active region. 

32. The vertical cavity surface emitting laser of claim 21, wherein the substrate 
includes indium phosphide (InP). 

33. The distributed Bragg reflector of claim 32, wherein the plurality of layers are 
comprised of alternating layer pairs of ALGa^AsbSb,* which are approximately lattice- 
matched to InP, where "a" and "b" indicate relative proportions of the atoms. 

34. The distributed Bragg reflector of claim 33, wherein "a" is greater than 0.9 in one 
layer of the alternating layer pairs and less than 0.9 in another layer of the alternating layer pairs. 

35. The distributed Bragg reflector of claim 33, wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and greater than 0.3 in another layer of the alternating layer 
pairs. 

36. The distributed Bragg reflector of claim 33, wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and greater than 0.9 in another layer of the alternating layer 
pairs. 
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37. The distributed Bragg reflector of clai n 33 7 wherein "a" is less than 0.3 in one 
layer of the alternating layer pairs and V is large (nough such that the layer is substantially 
transparent to lasing light- 

38. The vertical cavity surface emitting la jer of claim 31, wherein the substrate is n- 
doped with the element selenium (Se). 

39. The vertical cavity surface emitting 1 iser of claim 31, wherein the doped tunnel 
junction is n-doped with silicon (Si). 

40. The vertical cavity surface emitting laser of claim 31, wherein the doped tunnel 
junction is p-doped with CBr4. 

41. The vertical cavity surface emitting laser of claim 31, wherein the VCSEL 
operates in the approximate range from between \J microns and 1.6 microns. 

42. The vertical cavity surface emitting laser of claim 31, wherein the pair of mirror 
portions include a first mirror portion positioned on a top of the active region and a second 
mirror portion positioned below the active region. 



Please add new claims 43-46. 



43. (New) A distributed Bragg reflector for use in a vertical cavity surface emitting 

I 

laser, comprising a plurality of layers of semic|nductor material doped to reduce voltage drop 
and optical loss in a vertical cavity surface emitting laser, the plurality of layers including at least 
one layer having the element antimony (Sb) and at least one layer having the compound indium 
phosphide (InP), wherein the plurality of layers are substantially lattice matched to an InP 
substrate* 

44. (New) The distributed Bragg reflector according to claim 43, wherein the element 
Sb and the compound InP are included in altern iting layers. 

45. (New) The vertical cavity surface emitting laser according to claim 17, wherein 
wherein the element Sb and the compound InP Ire included in alternating layers. 



46. (New) The vertical cavity surface emitting laser according to claim 31, wherein 
the element Sb and the compound InP are included in alternating layers. 
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